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INTRODUCTION 
In an attempt to control and properly manage our vast pasture 
and range lands there have been many problems that the scientist has 
been confronted with. Among these has been the problem of reducing 
the great quantity of collected data from the ranges and pasture lands 
into a form suitable for scientific analysis. In the past this 
reduction process has been accomplished by slow, painstaking hand 
calculation methods, thus making it virtually impossible for the 
scientist to analyze and propose corrective measures at the time they 
are needed. However, with the advent of high speed computing equip-
ment this need no longer be a major factor of concern to the research 
worker today. It has been the purpose of this study to develop a 
program utilizing computers to solve one of these many problems. The 
problem that has been specifically dealt with in this report is that 
of the summarization of forage weight production data. 
REVIEW OF LITERATURE 
"The introduction of agriculture revolutionized ancient man's 
social, economic, and cultural potential," (Ledley, 1962, p. 1), and 
now "over 53 percent of the land area in the United States is grazed 
by livestock. About half the remaining area contributes to the 
maintenance of livestock through the production of forage crops." 
(Stoddart and Smith, 1955, P• 16) 
Because of the difficulty in recognizing gradual changes in 
vegetation over several years, it is necessary to keep careful 
records on small plots. On Federal lands, where personnel changes 
frequently, it is especially desirable to have records of the 
range plants, for otherwise it would be difficult for the new 
range manager to determine whether a species indicating poor 
grazing practices is coming in or going out. The technical 
man cannot rely upon casual observations and memory to inform 
him as to long-time changes in range vegetation but must depend 
upon detailed and permanent records. Careful study of minor 
decreases in valuable forage plants, invasion of weedy species, 
increase in poisonous species, and similar changes will reveal 
improper management early and thus forestall the need for 
improvement of a seriously depleted range." (Stoddart and Smith, 
1955, P• 147) 
The control and management of our vast pasture and range lands is 
a problem beyond the scope of this report, but reducing the great quan-
tities of collected data into a form suitable for scientific analysis 
and analysing this data is an important aspect of the problem. In 
the past this reduction process had to be accomplished by slow, 
painstaking hand calculations which made it virtually impossible for 
the range scientist to analyze and propose corrective measures in time 
to be effective. However, "in their short existence, electronic computers 
have greatly increased the tempo of our rapidly changing world," 
(Schmidt and Meyers, 1965, p. 3), including the area of forage weight 
analysis which is one of the most important items in the field of 
range management. 
Weight of herbage produced is one of the most important 
characteristics of range plants and is probably the best 
single measure of growth. It is a most convenient term to 
express forage production and likewise can be used to 
indicate and measure ecological trends and range conditions. 
(National Academy of Sciences - National Research Council, 
1962, P• 50) 
Therefore, forage weight is the basis around which this computer 
program has been written. It is written in general terms to accom-
modate a wide range of experimental designs. Other programs may 
have been specifically written to handle the problem of forage weight 
production such as one used at Brigham Young University to handle only 
one specific experimental design, but the author of this program has 
not been able to find any other programs in existence which deal with 
fora ge weight production with as much flexibility as the pro gram 
presented in this report. 
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DISCUSSION OF THE PROGRAM 
Program Description 
The program described in this report has been written as an aid 
to the solution of range management problems dealing with the summa-
rization and analysis of forage weight production data from pasture 
and range lands. The program is written in the Fortran language, 
using the forcom subroutines for an IBM 1620 card system computer of 
at least 40K positions of storage. It is designed to handle field 
problems of different experimental designs by summarizing the weights 
of individual species in the categories of grasses, shrubs, forbs, 
and annuals within each plot and pasture. The program has been writ-
ten in general terms to accommodate such items as: (1) the specifi-
cations of the parameters of the problem involved at program execution 
time; (2) a flexible format input to meet the needs of the design 
involved; (3) the allowance for missing plots; (4) the processing 
of plots which are of unequal size; (5) the control of the summation 
process through both the specification of either a species name or 
number and by the sorting order of the data cards; and (6) the control 
of the cards obtained in the out put. It is designed to handle a maxi-
mum of 20 pa s tures with up to 100 plots per pasture at any one time 
with batch processing of more pastures assumed only a fter the last 
pasture has been processed. The restriction of 20 pastures with 100 
plots per pasture is capable of bein g changed to accommodate larger 
problems in computer systems where more storage is available. The 
execution time of the program varies greatly because both the par-
ameters of the problem and the options used to control the program 
will vary. 
Experimental Design of Problem 
This program has been specifically developed for the summari-
zation and reduction of forage weight production data and is not 
limited to one rigid experimental design as is often the case in 
many computer programs. It has been developed in general terms in 
order to be capable of handling field problems of different exper-
imental designs concerning forage weight production. 
Forage weight data may be collected from either pasture or 
range lands by first marking the land or experimental area off into 
sections by the use of a grid scale system, by the use of the phys-
ical boundaries of the terrain, or by any other method which the 
researcher may choose. The sections, which will be referred to as 
pastures, are then given a code number for further reference. Ea.ch 
pasture is then divided into plots either by using equally spaced 
transect lines or by a grid system to randomly locate the plots 
within the pasture. 
After the plots have been established, each is given a unique 
code number within the pasture for future identification. Both 
pasture and plot code identification numbers should be limited to a 
three digit number, and plot identification code numbers must not 
5 
exceed one hundred in this program. However, for larger computer 
systems where more storage is available, this program can be modified 
to accommodate a greater number of plots by increasing the first sub-
scripts of the arrays named PLOTA and PLOTB in the dimension statement 
(card number 8 of the source deck) and by changing the ranges of the 
"do-loops" to match (card numbers 37 and 218). 
Collecting and Coding the Data 
The vegetative green weight of each plant species in each plot 
is either clipped and weighed or estimated or determined by a com-
bination of both methods, then recorded in grams. Since this data 
must be placed on IBM cards in accordance with a specific format, 
there are certain items that are important to the correct operation 
of the program. It is therefore advisable that the rese archer prepare 
a codin g sheet that will comply to the input format as well as be 
easily handled in the field. As an aid to the research worker an 
example of such a coding sheet which has been used in the actual data 
collection and recording phase can be found in Appendix A. 
Input Data Card 
Essential Items 
Items on the input card include those which are essential to the 
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operation of the program and those which represent additional identi-
fication factors. Parameters and data essential to the internal workings 
of the computer include the following. 
Percent Dry Weight . Because the stage of dryness varies according 
to pasture, species, and year, samples of each species are collected 
and air or oven dried, then expressed in percentage of total green 
weight for comparison purposes. This percentage is a two digit number 
of the form .XX and is punched in columns 70-71 of the data card. It 
is used by the program to adjust the collected green weight data into 
grams of total dry weight by the formula 
XX= AB+ .5, 
where A is the number of grams green weight collected, Bis the percent 
dry weight, and .5 is used in rounding the product to a whole number. 
(It should be noted at this time that all of the decimal points are 
assumed by the program to lie in the position indicated in the given 
format representation and are not punched in the data card.) 
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Plot size. Regardless of the size of the sample plot in the field, 
everything is converted to number of grams on a 96 square foot plot by 
a four digit number of the form XXX.X which is punched in columns 6-9 
of the data card and is used in transforming the dry weight matter 
from grams into pounds per acre by the formula 
XY lbs/acre = (XX grams)(96) PCF square feet + 
where XX is the dry matter in grams, PCF is the plot size in square feet, 
96 is the conversion factor used to obtain pounds from grams (since grams 
on a 96 square foot plot is equal to pounds per acre), and .05 is used to 
round off the answer to the nearest tenth of a pound. 
Pasture number. This is a three digit number of the fonn XXX 
and should be punched in columns 3-5 of the data card. The pasture 
number represents pasture identification and the major control field 
of the program which provides for the punching of the accumulated 
pasture totals whenever the number changes between pastures, indicating 
the previous pasture has been completed. In order to obtain pasture 
totals there must be a break in the pasture number, thus two pastures 
having the same identification number cannot be fed in the computer 
back to back. 
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Species identification. This item is divided into two parts. The 
first consists of a 5 column alphabetic name which is found in columns 
22-26, while the second consists of a 3 digit numerical code correspond-
ing to the alphabetic name and is located in card columns 27-29. At 
the time the data is collected it is classified into one of five species 
categories: grasses, shrubs, forbs, annuals, or miscellaneous, and given 
a code number or an alphabetic representation of the scientific name. 
The numerical coding of these classifications must be numbered as follows: 
all the species that go to form the category of grasses must be coded 
from 001 to 199; those for shrubs must be coded from 300 to 499; those 
for forbs from 500 to 899; and those for annuals from 900 to 999. This 
leaves the coding area from 200 to 299 reserved for those species that 
do not fall into one of the above mentioned categories, or for miscella-
neous use. The computer program is built around the summarization of 
the first four of these species categories; therefore, the species 
coding and cross referencin g of both names and numbers must be done 
with the utmost care and accuracy. There are several options which 
will need to be taken depending on whether the species identification 
on the data cards uses the numeric code number, the alphabetic code 
name, or both. The correct option is indicated on a control card 
and will be discussed later in connection with control cards. The 
numeric code number of the species is the directing factor in the 
determination of the category to which a particular species belongs 
and will be summarized with. For example, if the researcher wanted 
annu a ls summarized wi th the perennial forbs and grasses, and not in 
the seperate annual category, he would code annual grasses alon g with 
the perennial grasses in the 001 to 199 list, and annual forbs along 
wi th perennial forbs in the 500 to 899 list, leaving in this case the 
coding area 900 to 999 blank. The numeric code number also serves as 
the minor control break of the program. 
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Plot number. This is a three digit field of the form XXX and is 
punched in columns 19-21. It serves as the identification for the plot 
observation, is used as a sorting field in preparing data to be processed, 
and directs the computer in the plot summation process. 
Plot observations. These are, in most research areas, usually 
placed one observation per card. However, due to the large amount of 
cards which would be involved if only one observation per card were to be 
recorded, this program has been written to allow the recording of from 
one to five observations on each card. Each data card, then, provides 
five, four digit fields of the form XXXX., located in columns 30-33, 
38-41, 46-49, 54-57, and 62-65 for the punching of plot observations. 
Notice, however, that only one plot identification number appears on 
the card. The punching of these five plot observations, therefore, 
must proceed in an orderly pattern by dividing the total number of 
plots in the pasture into consecutively numbered segments of five 
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plots each. Each segment of five is then keypunched in ascending order, 
working from the left most to the right most data field. The plot 
number of the first data field (columns 30-33), which is the beginning 
plot number of the segment, is then keypunched into the space provided 
for punching of the plot identification number (columns 19-21). Since 
only 100 plots per pasture are provided for, no plot number in columns 
19-21 should exceed the number 96. If some of the plots are destroyed, 
as is sometimes the case in studies of this kind, the data fields 
which represent the missing plots should be recorded by leaving the 
data field blank. In connection with missing data, it should be 
pointed out that the computer program has been designed to treat a 
blank field as a missing observation. They are omitted entirely from 
the sumimri.zed totals and these fields are left blank in the output 
cards for the easy identification of the missing data. The total number 
of both present and missing plots must be indicated. These specifications 
are supplied at the beginning of the program on a control card. The 
various procedures which may be used in the punching of data are 
illustrated as follows: 
In a particular pasture only plot numbers 25 and 27 were collected 
while plots numbered 1-24, 28, and 29 were missing or had not been 
sampled. The keypunching of these plots would proceed in one of three 
methods. The first would be to record in the data card the first plot 
number present, in this case plot number 25, and then punch the 
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response for plots 25 and 27 in the first and third data fields of the 
card and leave the rest of the fields blank. The second method represents 
a more formal approach to the problem and would include the keypunching 
of six cards. The first four of these cards would have plot numbers 
1, 6, 11, and 16, with each data field being recorded as a blank. In 
the fifth card, plot number 21 would be recorded as the beginning plot 
identification; the first four fields would be left blank, and the 
last field representing plot number 25 would be recorded on the data 
card. The sixth data card would be punched beginnin g with plot number 
26 and the response for plot number 27 would be located in the second 
data field of the card, while the rest of the data fields would be left 
blank. The third method is perhaps the most versatile of the three 
methods and would entail the punching of one observation per data card. 
Unlike the two previous methods, this would facilitate the use of a 
general experiment in which each individual plot is allowed to vary, 
both in the plot size and in the percent dry weight. The data would 
be punched in the first data field (columns 30-33) of two separate cards 
with the first card containing the plot number 25 and the second card 
plot number 27. 
Non-essential Items 
Items which represent additional identification factors, but are 
non-essential to the operation of the program can be represented or 
coded by either numeric or alphabetic fields. Some non-essential 
items that might be included are the following. 
Deck number. This is an arbitrary two digit number punched in 
columns 1 and 2 and provides a way for the coding of different exper-
iments or studies. 
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Date. The collection date of the experimental material is 
represented by three, two digit fields. The first two digits represent 
the year and would be punched in card columns 10 and 11. The next two 
di gits stand for the month the data were collected and should be punched 
in columns 12 and 13, while the last two digits represent the day of 
collection and would be punched in columns 14 and 15. 
Examiner. This is a three digit field located in columns 16-18 
of the data card. It may be either an alphabetic or a numerical field. 
This represents the identity of the person who collected the data and 
recorded the results. 
A summary of the input card and its format will be found in 
Appendix B. 
Keypunching and Sorting Procedures 
Once the data is collected and recorded on the coding sheets and the 
conversion table, if needed, is compiled, keypunching and verifying 
should be done according to standard procedures. The data must then be 
arranged into the proper sequence by sorting plots within species and 
species within pastures. This is accomplished by first sorting numerically 
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on the plot number from ri ght to left on columns 21, 20, and 19. The 
species code is then sorted. If it is represented by a numerical code, 
the columns 29, 28, and 27 are sorted numerically, but if the species 
code is represented by an alphabetic field, the columns 26, 25, 24, 23, 
and 22 are sorted by alphabetic procedures. The final sorting is done 
numerically on pasture number in columns 5, 4, and 3. Sorting of other 
identification factors,such as different studies or dates, may be 
performed as long as plots are kept within species and species kept within 
pastures within each deck. 
Control Cards 
Before the data can be processed, certain control cards which 
spell out the dimensions of the problem involved and the operating 
conditions of the program must be prepared. A brief description of each 
control card is given here with a detailed summary of their formats 
being given in Appendix C. 
Control Card 1 
Control card 1 supplies the program with the following parameters: 
(1) the number of pastures to be processed and the number of pasture 
parameter cards to be read; (2) the output options used for directing 
and punching the output data cards; and (3) the species code con-
version options controlling the use of the conversion table. 
Option No. 1 is used when the data cards have been punched using 
only the numeric species code number and allows the user to perform 
either of two operations. If the user wishes to convert the numeric 
species code into the alphabetic code name and thus obtain both codes 
in the output cards, the number one should be punched in column 15 of 
control card one. However, the numeric code alone is sufficient for 
the program to function and may be designated by punching a two in 
column 15 of control card one. 
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Option No. 2 must be used when the data cards have been punched 
using only the alphabetic code name, since it converts alphabetic code 
name into the numeric code number which must be carried through to the 
output cards. When this option is used a three is punched in column 15 
of control card one. 
Option No. 3 is used whenever both the alphabetic and numeric 
representations have been recorded in the data cards and is indicated 
by punching a four in column 15 of control card one. 
Control Card 2 
This represents the pasture parameter control card set and specifies 
both the number of plots present and the number of plots missing within 
each pasture. This set of cards is punched one pasture per card and 
must be arranged in the same order in which the pastures have been sorted. 
Control Card 3 
Control Card 3 specifies the number of cards in the conversion table 
deck and must be placed directly in front of the conversion table when 
one is used. 
Conversion tables will have to be keypunched and supplied to the 
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program when it is necessary to convert either a name to a number, or a 
number to a name. The conversion table for the above options (whenever 
a one or a three is punched in column 15 of control card one) should 
contain a list of the collected species code names as well as the species 
code numbers. The alphabetic name should be punched into columns 1-5, 
and the species code number into columns 10-12 of the conversion table 
deck. The size of this table is left completely up to the user, but 
cannot, due to the width of the coding area, exceed 999 cards. The 
number of cards in the conversion deck is supplied to the computer on 
control card 3, which is placed on the front of the conversion deck. 
In the conversion of a code number to the alphabetic name the 
alphabetic content of the conversion array which corresponds to the 
numeric code number will be returned to the alphabetic coding field in 
the output cards, with the species being classified according to the 
numeric code number. If a conversion from an alphabetic name to a 
numeric code number is called for and the corresponding alphabetic name 
does not appear in the table, the species will be classified in the 
miscellaneous category with a blank being returned to the output card 
in place of the code number. It is suggested that a close check be 
made on the species recorded in the data cards and conversion table. 
Many coding mistakes can be detected by carefully checking the species 
code on a listing of the raw data before the program is run. 
Operating Instructions 
(1) Keypunch the data according to standard data processing 
procedures. The decimal place is only assumed, not recorded. Neg-
ative fields are indicated by an eleven punch in the right most 
column of the field. 
(2) Sort the data so that plots are arranged within species and 
species within pastures. 
(3) Prepare control card 1, giving the problem parameters 
involved and the options to be taken. 
(4) Prepare the set of pasture parameter control cards, giving 
the plots present and missing in each pasture, and arrange these in 
the order which the pastures will be processed. 
(5) Keypunch the conversion tabl e deck, if it is required, and 
prepare the conversion table control card specifying the number of 
cards in the conversion table. Place this card in front of the 
conversion table deck. 
(6) Place the pasture parameter control card set behind control 
card one and in front of the conversion table deck. 
(7) Then, place all the control cards in front of the data and 
load behind the program using standard fortran procedures. The output 
cards of the program will consist of those cards specified in control 
card 1 and will be coded in column 80 for easy identification. 
(8) If the program detects a sorting error in the arrangement 
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of the species and pastures during processing, a sequence error message 
will be indicated on the 1620 1s typewriter, and the program will halt. 
The operator would then correct the error, reload only that pasture 
being processed at the time of the error message, and restart the 
processing by pressing the start button on the console. 
(9) When the computer has processed the last card in the read 
hopper, it will come to a halt condition. More pastures can be 
processed at this time by pressing the start key on the console and 
loading new control cards and data. During the processing of a data 
set the 1622 card reader should never be allowed to run out of cards 
since if this does occur the computer will halt, and the processing 
of the data will have to be done over again. 
(10) After the output has been obtained it should be prepared 
for listing by sorting on column 8o, which arranges the output cards 
by groups into the same order in which the data was processed. 
Output Cards 
As the data is being summarized, four forms of output cards are 
obtained; the data transformation card, the species summary card, 
the pasture summary cards, and the plot summary cards. The complete 
format of these cards is given in Appendixes D, E, F, and G. 
Data transformation card 
A data transformation card is punched out for each card present 
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in the input data. It is identified by the punching of a 1 in column 
80. Columns 1-29 and columns 70-71 contain the same information found 
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in the data card with the exception that the species coding area may 
be modified in accordance with the conversion options used. Each plot 
observation or data field is transformed into two fields. The first of 
these two fields is the weight of dry matter in grams and the second 
represents the pounds per acre of dry matter. Both of these fields 
are of the form XXXX. with the first field punched into the same 
columns as the data, and the second field punched four columns to the 
right. These two calculated values are used in the summation process, 
and, due to the rounding procedures employed both by the computer and 
the program, the final answers obtained from these calculations may 
deviate from the true value by as much as five tenths. Any data field 
that is missing in the data card will be left blank in the output card. 
Species summary card 
A species summary card is punched out at the change of each species 
number and is coded with a 2 in column 80. Columns 1-29 contain the 
same information found in the data transformation card. Columns 32-35 
contain the number of plots present in the pasture. Columns 38-40 
contain the number of non-zero plots found in the data and represent 
the frequency of distribution of the data. Columns 41-46, punched in 
the form XXXXXXX., contain the sum of the dry matter in grams for the 
species; columns 47-52, punched in the form XXXXX.X, contain the sum 
pounds per acre of dry matter; columns 53-60, punched in the form 
xxxx.xxxx, contain the average of columns 41-46, based on the number 
of plots present; and columns 61-68, punched in the form xxxx.xxxx, 
of 
contain the average of the sum of pounds per acre of dry matter, also 
based on the number of plots present. 
Pasture summary cards 
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The pasture summary cards consist of two cards punched at the 
conclusion of each pasture and are coded in column 80 with a 3 and a 4. 
Both cards contain, in columns 1-15, the same identification as is found 
in the species summary cards. Card number 3 contains the summation in 
grams and the avera ge in pounds per acre for the classification categories 
of grasses, shrubs, forbs, and annuals. The total grams for each of the 
four categories are punched in the form XXXXX.XX. in card columns 16-22, 
30-36, 44-50, and 58-64. The avera ge wei ght in pounds, based on the 
number of plots present, is punched in the form XXXXX.XX in columns 
23-29, 37-43, 51-57, and 65-71. 
In card number 4, located in columns 16-22, 30-36, and 44-50, are 
found the total grams for the combined totals of: (1) grasses and 
forbs; (2) grasses, shrubs, forbs, and annuals; and (3) grasses 
and forbs, and annuals; with the corres ponding averages in columns 
23-29, 37-43, and 51-57. These fields are punched in the same form as 
card number 3. 
Plot summary cards 
The plot summary cards are obtained at the same time the pasture 
summary cards are punched and are coded with a 5 in column Bo. One 
card for each plot in the pasture should be punched whether it is 
present or missing. The cards in columns 1-15 contain the same information 
as the pasture summary cards; columns 16-18 contain the plot identi-
fication number; columns 21-27, 35-41, 49-55, and 63-69, in the form 
XXXXXXX., contain the sum of the dry weight in grams for grasses, 
shrubs, forbs, and annuals, while columns 28-34, 42-48, 56-62, and 
70-76, in the form XXXXX.XX, contain the corresponding sums of the 
pounds per acre. 
Sample Problem 
A complete 80 x 80 listing of a sample problem, including control 
cards, sample data, and output cards will be found in Appendix J. 
The pro gram does not label the output; therefore, a listing program 
is needed to supply headings and titles for identification of the 
items found on the output cards. Appendix K includes an example of 
how this could be done. 
Program Methodology 
A symbol table and a flow chart are found in Appendix Hand 
Appendix I and should be referred to during the following discussion 
on pro gram methodology. 
The program begins by defining the dimension arrays used for the 
storage of: (1) the conversion table; (2) the number of present 
and missing plots in each pasture; (3) the pasture totals; and 
(4) the plot totals. Six card immages used for reading of data cards 
and for punching of output cards are then defined. 
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Control card number one, indicating the number of pastures and 
options to be used, is then read and stored for further use. This is 
followed by the reading and storing of the pasture parameter control 
cards, the species conversion table if needed, and the zeroing of the 
arrays to be used in the summation process. 
21 
The first data card establishing the pasture and species identi-
f ications which will serve to direct the summation of pasture and species 
t otals is next read and stored. A check to determine if the species 
identification has changed is made, and if it has the species summary 
routine is entered; otherwise, the pasture identification is checked, 
and if this has changed the sequence error routine is enteredt halting 
the pro gram with a sequence error message on the typewriter. If no 
sequence error occurs, the program continues into the summarization 
r outine and establishes the forcom arguments used for the picking up 
of data from the input card and for placing data into the data trans-
formation cards. 
The beginning plot number on the data card is next established and 
a 11do-loop 11 entered for the processing of the five data fields. This 
data collection loop processes one observation at a time by transforming 
the data into pounds and grams of dry weight matter, counting it, 
classifying it by the use of the species code number into one of the 
five categories, summarizing it according to classification, and finally 
incrementing the forcom arguments and the plot number for the processing 
of the next data field. If an observation is missing this loop is not 
made, and a blank is left in the transformation card. 
22 
If a data transformation card is called for it is now punched. 
A last card check is then made, and if the last card has been read, 
the program proceeds to the species summation routine which prepares 
and punches a species summary card if called for in the program options, 
and sets the proper variables to zero. 
Another check is made on the last card indicator and the program 
proceeds to the pasture and plot summarization routine unless the last 
card has not been processed. In this case a new species identification 
is established and a check is made to see if the pasture identification 
has changed. If a change has occurred the pasture and plot summary 
routine is entered. This routine calculates the proper values for 
both the pasture and plot summary cards and then punches them if they 
are called for in the output. The arrays and variables used in the 
summation process are then set to zero and the program halts if the 
last card has been processed. When the computer halts on a last card 
run out, the processing may be resummed using a new data set by pressing 
start on the console. This will return the program to the control 
card read statements specifying the parameters of the new data set. 
Program Restrictions and Modifications 
The program was written as a general utility aid for the reduction 
and summarization of forage weight production data and presents few 
restrictions to the research worker. 
Although it is restricted to the processing of from 1 to 20 pastures 
at one time, it can be modified for a larger computer system by increasing 
the dimension arrays NTPP and NMP (found in card number 7 of the 
source deck) to the desired number of pastures. 
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The program is also limited to a maximum of 100 plots per pasture, 
but it can be modified to accommodate a larger number by increasing the 
first subscript in the dimension arrays FLOTA and PLOTB (found in card 
number 8 of the source deck) and by increasing the corresponding 
indices of the "do" statements (found in cards number 37 and 218 of 
the source deck). 
The input data card may present some restrictions to the user since 
the areas used for the recording of data and essential items are fixed 
in length with an assumed decimal point alignment. However, should 
the occasion arise in which the input format must be changed, a general 
revision from the read s tatement to the end of the data collection loop 
could be performed. 
SUMMARY 
The program discussed in this report is written in the Fortran 
language for a 4oK storage 1620 card system computer equipped with 
automatic divide, indirect addressing, and additional instructions. 
The program object deck occupies close to 4oK storage positions at 
run time with about 32K memory locations for the program and 7K 
storage positions for the UT0 Fortran Processor. Forcom subroutines, 
1.6.051, are call ed for by the program and should be incorporated in 
the proce s sor deck for correct compilation. These are available from 
the 1620 Users Group Library. 
1he pro gram is designed to handle field problems of different 
experimental designs concerned with the summarization of forage weight 
production for the classification categories of grasses, shrubs, 
forbs, and annuals with respect to species, plots, and pastures. It 
is written in general terms to accommodate such items as: parameter 
specifications, a flexible format input, missing plots, plots of unequal 
size, and control of both the summation process and output cards. 
This program has been tested under both sample problems and 
actual data reduction work and it contains no known errors. However, 
no warranty is made by the author as to the accuracy and functioning 
of the program and related program material and no responsibility is 
assumed. 
Further information concerning this program or its card decks 
may be obtained from either: 
or: 
Dro William A. Laycock 
% Forest Science Laboratories 
536 East 11 North 
Logan, Utah 84321 
Mr. Julian L. Wilkinson 
25 
% Department of Applied Statistics-Computer Science 
Utah State University 
Logan, Utah 84321 
LITERATURE CITED 
Ledley, Robert Steven. 1962. Programming and Utilization of Digital 
Computers. McGraw Hill Book Company, Inc., New York. 
National Research Council. 1962. 
of Sciences, Washington, D.C. 
Range Research. National Academy 
Publication No. 890. 
Schmidt, Richard N. and Meyers, William E. 
Computer Science and Data Processing. 
Winston, Inc., New York. 
1965. Introduction to 
Holt, Rienhart, and 
Stoddart, Laurence A. and Smith, Arthur D., 1955. Range Management. 
McGraw Hill Book Company, Inc., New York. 
APPENDIXES 
Appendix A 
Herbage Production-Weight Estimates 
Study 1704-(11) Diet Study 
UoS. Sheep Experiment Station Summer Range 
Study Period Pasture Strata Plot Size Year Month Day Examiner 
Comments: 
- - - - - - - - - - - - - - - -Plot - - - - - - - - - - - - - -ro-:. -IBM Number 
Snecies Code ,, II'AL 
AGTR 017 
BRMA 029 
CAHO 060 
CARA 064 
FEID 080 
- - - - - -
-
- - - - '-- - - - - '-- - - - -- - - -
-126 - - - - - -MF.SP 
PHAL 145 
PORE 163 
STCOL 1~8-
- - - - - - -- - - -
'--
- - - -
._ - -
- -- - - - - - - -
- - - - - - - - - - - - - - - - - - -
,- - - - - .... - - -
- - - -
- -ACLA 505 
AGGL 515 
ASIN 5,77 
DEOC 647 
- '- - - - - '-- - - - - - - - - - '- - - - - - - - - -GECI - - -697- - -
HAFL 700 
LUPA 747 
POPE 808 
- - - - - - - - -
- ,__ - -
- - '- - - -
- ._ 
- - - -- - - -
-819- - -RUPA 
SESE 837 
TAOF 860 
28 
% -
DM 
--
- -
- -
- -
- -
VAOC _8z6_ 
-
- -- - - - -
'--
- -
- - - - - - -
._ - -
-
- -
- - --
I-
-
- - - - - - - - -
'-- - - - -
._ - -
- - - - - - - - - - - - -- - - - - -
~!iU~ _9QO 
- - - '-- - - - -
'-- - - - - -- - - - - - - - - - - - - - - -TOTAL 
Appendix B 
Input Card Format 
Columns Form Description 
1 - 2 xx Deck or study number. 
3 - 5 XXX Pasture number. 
6 9 xxx.x Plot size 
10 - 11 xx Year 
12 
- 13 xx Month 
14 - 15 xx Day 
16 - 18 XXX Examiner Code. 
19 - 21 XXX Plot number. 
22 - 26 xxxxx Alphabetic species code name. 
27 - 29 XXX Numeric species code number. 
30 - 33 xx.xx. Observation in grams for the plot number. 
38 41 xxx.x. Observation in grams for the plot 
number plus one. 
46 - 49 xx.xx. Observation in grams for the plot 
number plus two. 
54 - 57 xx.xx. Observation in grams for the plot 
number plus three. 
62 - 65 xx.xx. Observation in grams for the plot 
number plus four. 
70 - 71 .xx Percent dry weight matter. 
Columns 
4 - 5 
7 
9 
11 
13 
15 
Form 
xx 
X 
X 
X 
X 
X 
Range 
01-20 
0 - 1 
0 - 1 
0 - 1 
0 - 1 
1 - 4 
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Appendix C 
Control Card 1 
Description 
Number of pastures to be processed. 
O, does not punch data transformation 
cards. 
1, punches data transformation cardso 
O, does not punch species summary 
cardso 
1, punches species summary cardso 
o, does not punch pasture summary 
cardso 
1, punches pasture summary cards. 
O, does not punch plot summary cards. 
1, punches plot summary cards. 
1, indicates the conversion of the 
species numeric code number to 
the species alphabetic code name. 
2, indicates the presence of the 
species code number and that no 
species code conversion is to be 
performed. 
3, indicates the conversion of the 
species code name to the species 
code numbero 
Columns Form 
Columns Form 
3 - 5 XXX 
8 - 10 XXX 
Columns Form 
3 - 5 XXX 
Control Card 1 (Continued) 
Range 
001-100 
000-099 
Description 
4, indicates both species codes are 
present and no conversion is 
needed. 
Control Card 2 
Description 
The number of plots present in the 
pasture. 
The number of missing plots in the 
pasture. 
Control Card 3 
Range 
001-999 
Description 
The number of cards contained in 
the conversion table deck. 
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Columns 
1 - 2 
3 - 5 
6 9 
10 - 11 
12 - 13 
14 - 15 
16 - 18 
19 - 21 
22 - 26 
27 - 29 
30 - 33 
34 - 37 
38 - 41 
42 - 45 
46 - 49 
32 
ApPendix D 
Data Transformation Card 
Form 
xx 
XXX 
xxx.x 
xx 
xx 
xx 
XXX 
XXX 
xxxx:x 
XXX 
XXXXo 
xxxx. 
xxxx. 
XXXXo 
xxx:x. 
Description 
The deck or study number. 
The pasture number. 
The plot size. 
Year. 
Month. 
Day. 
The examiner's code. 
The plot number. 
The alphabetic species code name. 
The numeric species code number. 
The dry weight matter in grams for 
the plot number. 
The pounds per acre of dry weight for 
the plot number. 
The dry weight matter in grams for the 
plot number plus one. 
The pounds per acre of dry weight for 
the plot number plus one. 
The dry weight matter in grams for 
the plot number plus two. 
Columns 
50 - 53 
54 - 57 
58 - 61 
62 - 65 
66 - 69 
70 - 71 
Bo 
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Data Transformation Card (Continued) 
Form 
xxxx. 
XXXXo 
xxxx. 
xxxx. 
XXXXo 
.xx 
1 
Description 
The pounds per acre of dry weight for 
the plot number plus two. 
The dry weight matter in grams for the 
plot number plus three. 
The pounds per acre of dry weight for the 
plot number plus three. 
The dry weight matter in grams for the 
plot number plus four. 
The pounds per acre of dry wei ght for 
the plot number plus four. 
The percent dry weight matter. 
The output card code. 
Columns 
1 - 2 
3 - 5 
6 - 9 
10 - 11 
12 - 13 
14 - 15 
16 - 18 
19 - 21 
22 - 26 
27 29 
32 - 35 
38 - 4o 
41 - 46 
47 - 52 
53 - 60 
61 - 68 
34 
Appendix E 
Species Summary Card 
Form 
xx 
XXX 
xxx.x 
xx 
xx 
xx 
XY.X 
XXX 
xxxxx 
XXX 
xxxx 
XXX 
xxxxxx. 
xxxxx.x 
xxxx.xxxx 
xxxx.xxxx 
Description 
The deck or study number. 
The pasture number. 
The plot size. 
Year. 
Month. 
Day. 
The examiner's code. 
The plot number. 
The alphabetic species code name. 
The numeric species code number. 
The number of plots present. 
The number of non-zero plots. 
The summation of the dry weight 
matter in grams. 
The summation of the pounds per acre 
of dry weight matter. 
The average grams of dry weight based 
on the number of plots present. 
The average pounds per acre of dry 
weight based on number of plots 
present. 
Columns 
80 
Species Summary Card (Continued) 
Form 
2 
Description 
The output card code. 
35 
Columns 
1 - 2 
3 - 5 
6 9 
10 - 11 
12 - 13 
14 - 15 
16 - 22 
23 - 29 
37 - 43 
36 
Appendix F 
Pasture Summary Cards 
Form 
xx 
XXX 
xxx.x 
xx 
xx 
xx 
xxxxxxx. 
xxxxx.xx 
xxxxxxx. 
xxxxx.xx 
Description 
The deck or study number. 
The pasture number. 
The plot size. 
Year. 
Month. 
Day. 
The summation of the grams of dry 
weight matter for the category 
of grasses. 
The average pounds per acre of dry 
weight matter based on the 
number of plots present for 
the category of grasses. 
The summation of the grams of dry 
weight matter for the category 
of shrubs. 
The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
category of shrubs. 
Pasture Summary Cards (Continued) 
Columns Form Description 
44 - 50 xxxxxxx. The summation of the grams of dry 
weight matter for the category 
of forbs. 
51 - 57 xxxxx.xx The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
category of forbs. 
58 - 64 xxxxxxx. The summation of the grams of dry 
weight for the category of 
annuals. 
65 - 71 xxxxx.xx The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
category of annuals. 
80 3 The output card code. 
Columns Form Description 
1 - 2 xx The deck or study number. 
3 - 5 XXX The pasture number. 
6 - 9 xxx.x The plot size. 
10 - 11 xx Year. 
12 - 13 xx Month. 
Columns 
14 - 15 
16 - 22 
23 - 29 
30 - 36 
37 - 43 
44 - 50 
Pasture Summary Cards (Continued) 
Form 
xx 
xxxxxxx. 
xxxxx.xx 
xxxxxxx. 
xxxxx.xx 
xxxxxxx. 
Description 
Day. 
The summation of the grams of dry 
weight matter for the categories 
of grasses plus forbs. 
The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
categories of grasses plus forbs. 
The summation of the grams of dry 
weight matter for the categories 
of grasses, shrubs, forbs, and 
annuals. 
The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
categories of grasses, shrubs, 
forbs, and annuals. 
The summation of the grams of dry 
weight matter for the categories 
of grasses, forbs, and annuals. 
Pasture Summary Cards (Continued) 
Columns Form Description 
51 - 57 xxxxx.xx The average pounds per acre of dry 
weight matter based on the 
number of plots present for the 
categories of grasses, forbs, 
and annuals. 
80 4 The output card code. 
Columns 
1 - 2 
3 - 5 
6 9 
10 - 11 
12 - 13 
14 - 15 
16 - 18 
21 - 27 
28 - 34 
35 - 41 
42 - 48 
4o 
Appendix G 
Plot Summary Cards 
Form 
xx 
XXX 
xxx.x 
xx 
xx 
xx 
XXX 
xxxxxxx. 
xxxxx.xx 
xxxxxxx. 
xxxxx.xx 
Description 
The deck or study number. 
The pasture number. 
The plot size. 
Year. 
Month. 
Day. 
The plot number. 
The summation of the grams of dry 
weight matter for the category 
of grasses. 
The summation of the pounds per acre 
of dry weight matter for the 
category of grasseso 
The summation of the grams of dry 
weight matter for the category 
of shrubs. 
The summation of the pounds per acre 
of dry weigh t matter for the 
category of shrubs . 
Plot Summary Cards (Continued) 
Columns Form Description 
49 - 55 xxxxxxx. The summation of the grams of dry 
weight matter for the category 
of forbs. 
56 - 62 xxxxx.xx The summation of the pounds per acre 
of dry weight matter for the 
category of forbs. 
63 - 69 xxxxxxx. The summation of the grams of dry 
weight matter of the category 
of annuals. 
70 - 76 xxxxx.xx The summation of the pounds per acre 
of dry weight matter for the 
category of annuals. 
80 5 The output card code. 
Variable 
A 
ACXX 
ACXY 
ARG 
DATAl 
DATA2 
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Svmbol Table 
Location 
21119-31099 
20779 
20769 
20329 
20459 
20439 
Function 
A dimension array used for the stor-
ing of the conversion table. 
A floating point variable used in the 
summation of grams found in the 
species summary card. 
A floating point variable used in the 
summation of pounds per acre 
found in the species summary card. 
A floating point variable containing 
the forcom argument for the 
placement of grams in the data 
transformation card. 
A floating point variable containing 
the forcom argument used to 
pick up the raw data from the 
input card. 
A floating point variable containing 
the forcom argument used to 
place the pounds per acre in the 
data transformation card. 
Variable 
DATA3 
DATA4 
DATA5 
DATA6 
DATA8 
43 
Symbol Table (Continued) 
Location 
20419 
20399 
19769 
19749 
19579 
Function 
A floating point variable containing 
the forcom argument used in the 
determination of blank data 
fields representing missing 
observations, or plots. 
A floating point variable containing 
the forcom argument used to 
place blanks in the data trans-
formation card when the input data 
field is missing. 
A floating point variable containing 
the forcom argument used for 
the placement of grams in the 
pasture summary card. 
A floating point variable containing 
the forcom argument used for 
the placement of grams in the 
pasture summary cards. 
A floating point variable containing 
the forcom argument used for 
the placement of grams in the 
plot summary card. 
Variable 
DATA9 
DUMMY 
I 
IC 
ICTO 
IDENT 
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Svmbol Table (Continued) 
Location 
19559 
20689 
21039 
20929 
20959 
20829 
Function 
A floating point variable containing 
the forcom argument used for 
the placement of pounds per 
acre in the plot summary card. 
A floating point variable containing 
the results of all forcom 
subroutine operations. 
A fixed point variable used as the 
index of DO statements of the 
program . 
A fixed point variable used as an 
internal switch in controlling 
the read loop and conversion 
table options. 
A fixed point variable used to specify 
the options to be followed in 
the use of the conversion table. 
A fixed point variable used as a 
subscript in obtaining the 
number of plots present in the 
pasture. 
Variable 
IDPI' 
IIJJ 
IJ 
IOUT 
ISl 
IS2 
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SYmbol Table (Continued) 
Location 
20379 
20199 
20859 
19599 
20999 
20989 
Function 
A fixed point variable used to 
indicate the plot numbers 
of the pasture. 
A fixed point variable used to 
indicate the species classi-
fication category. 
A fixed point variable used as a 
subscript in locating the 
elements of the conversion 
table. 
A fixed point variable used as the 
indexing parameter of a do-
loop and represents the number 
of present and missing plots in 
one pasture. 
A fixed point variable controlling 
the punching of the data trans-
formation card. 
A fixed point variable controlling 
the punching of the species 
summary card. 
Variable 
IS3 
IS4 
J 
N 
NMOS 
NMP 
NTP 
Symbol Table (Continued) 
Location 
20979 
20969 
20749 
21009 
20879 
39189-39379 
20799 
Function 
A fixed point variable controlling 
the punching of the pasture 
summary cards. 
A fixed point variable controlling 
the punching of the plot 
swnmary cards. 
A fixed point variable used as the 
index of DO statements of the 
program. 
A fixed point variable indicating 
the number of pastures to be 
processed. 
A fixed point variable used to 
indicate the number of cards 
in the conversion table deck. 
A dimension array used for the 
storage of the number of 
missing plots in each pasture. 
A fixed point variable indicating 
the number of plots present 
within a given pasture. 
46 
Variable 
NTPP 
NZP 
PCOMP 
FLOTA 
PLOTB 
PQ 
47 
Symbol Table (Continued) 
Location 
39389-39579 
20789 
20589 
35189-39179 
31189 ... 35179 
19969 
Function 
A dimension array specifying the 
number of present plots within 
each pasture. 
A fixed point variable giving the 
number of non-zero plots within 
a given pasture. 
A floating point variable used to 
indicate the pasture identifi-
cation. 
A dimension array containing the 
total weight in grams of the 
plots by classification category 
within a pasture . 
A dimensioned array containing the 
total pounds per acre of the 
plots by classification category 
within a pasture. 
A floating point variable giving the 
number of total plots per 
pasture. 
Variable 
SAVE 
SC0MP 
SUMS 
xx 
XY 
Xl4 
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Symbol Table (Continued) 
Location 
20699 
20569 
31109-31179 
20309 
20249 
19839 
Function 
A floating point variable used to 
specify the results of calcu-
lations prior to a forcom put 
statement. 
A floating point variable containing 
the species identification 
number. 
A dimension array containing the 
pasture summary totals of grams 
and pounds per acre for each 
category. 
A floating point variable containing 
the dry weight grams for each 
observation. 
A floating point variable containing 
the pounds per acre for each 
observation. 
A floating point variable containing 
the total gram weight for a 
given pasture. 
Variable 
X24 
ZA 
ZB 
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Symbol Table (Continued) 
Location 
19829 
21109 
21079 
Function 
A floating point variable containing 
the total pounds per acre for a 
given pasture. 
A floating point variable containing 
the number of card images used 
by the forcom CDS subroutine. 
A floating point variable used in 
checking for last card. This 
variable will contain a + 1 while 
cards still remain in the 1622 
card reader and a - l when the 
1622 card reader is empty. 
Appendix I 
Program Flowchart 
51 
FUR GE WEIGHT PRODUCTION SU~MARY PROGRAM 
SUMMARIZATI ON BY SPECIES WITHI N PASTURE AND PLOTS 
PROGRAMMED BY JULIAN L. WILKINSON 
UTAH STATE U~IVtRS ITY 
DIM!:NSlOf,i AfF~AYS 
D I M f:: I~ S I ON ; T PP ( 2 0 ) , NM P ( 2 0 ) 
CIYiN SION PLOTA(l 00 ,4), PLOTB(l 00 ,4) 
DIMi~S I ON SU~S(4,2) 1 A( 999 ) 
I 
--------~------0------------------------I Zil 
I ZB 
=CDS(6.) 
=R.CU(l.) 
I 
I 
----------------------------~-----~-----I 
I 
+---.... -a: .... -...+ 
50 + DO + 
++++++++++ 1 00 
+ 
+ 
+ I=l,999 
+ I 
+ I 
+ 
+ 
+ -· -----------· -----------------------· 100 ++++.++++l A(1) =UNL(l76.) I 
1 
-------------------------------------I 
CC~T~Ol CA~D READ LOOP 
*** Rf::AD 1, N, ISl, IS2,IS3,IS4,ICTO 
FORMAT(I5, 12, 12, 12,12, !2) 
I 
+ 
++++.++++++. 
+ + 
+ 
+ 
+ 
I 
I 
+-""'-------·~: ..... + 
co 
101 
I=l, N 
+ 
+ 
+ 
10 1 ++++.+••• READ 2,NTPP(I) , NMP(I) 
2 
51 
3 
FOKMAT( IS, 15) 
I 
I 
GO TO (51,52,51, 52 ),I CTO 
FOKMAT(IS) 
I 
+ 
+++t++++++ 
+ + 
00 
102 
I= l, 1'1MOS 
+cs----~ll:llr,1,a__.,.-___ + 
I 
I 
+ 
+ 
+ 
---------------------------------I ZB 
I I J 
='<CD(l.) 
=GET(ll230 .) 
·---------------------------------------I 
102 ++++++++I A(IJ l= UNL(105.) I 
52 
53 
----------------------------------------I 
INITIALIZATION ROUTI NE 
I 
-----------------------------------------I IDENT=l I 
-------------------------------"·--------
~-------~---------------------~---------I NTP 
I NZP 
= NTPP ( IDEf\JT) 
=O. 
I 
I 
----------------------------~-----·--
52 
I 
I 
ACXX 
ACX Y 
I 
I 
=O. 
=O. 
---------------------------------------I 
I 
+-.,_ ........... _ -a.ta--+ 
+ DO 
++++++++++ 103 
+ + I=l,4 
+---------.. -INI'..-+ 
I 
I 
+ 
+ 
+ 
I 
I 
~---------------------------- ----· --I 
I 
SUMS (l,ll 
SUMS(I,2) 
=O. 
=O. 
I 
I 
---------------------------------~-----
+.._. ... .,_ 
I 
I 
....... _ ..... + 
+ + DO + 
++++.++++++ l 03 + 
+ + J=l,10 0 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+--llltllel'II .... ___ ........... + 
I 
I 
- --------------------------------~-----I PLOTA(J,1) =O. 
I 
I 
+ "" 
--- -----·---------------------103 ++++++++I PLCT3 (J,I) =O. I 
DATA 
----------------------------------- ----I 
EAO ANO SPECI ES CODE CONVERSION LOOP 
I 
____________________ M __________________ • 
ZB 
GU TO 
=RCD ( 1.) 
I 
( 54 ,5 6 ,55,5 6 ) ,ICT O 
I 
I 
--·llil!ti ......... :.--.. ........ ba .. _*'4 ____ _ _,.._ .. __ ii!ll _______ .. _.. __ ,_iar_ 
I I J =GE T( 12 93 0 . ) 
I SA VE =A ( I J) 
I C:UMMY=UNL (l261.) 
I 
I 
--------------------------------------l 
I 
53 
55 
'j 7 
l 
I 
I 56 I 
----------
I +---.,.. . ............ + 
+ 
++++.++++++ 
DO 
104 
I=l,9 99 
+ 
+ 
+ + + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
I 
I 
I 
I 
+- ......... ,., ... *'··---~+ 
I 
I 
I SAVf =A(l) I 
I GU~MY=UNL( 2 7 6 1.) I 
-----------------------------------
* 
I 
I 
I 
* 
* IF- * ,. 
*(CMP( 12627605 .)) 
* 
* . * I 
* * I 
* * I 
0 I + I 
-~~-... _ 
---I 104 I I 57 I I 104 I 
......... iilltllJ4 
...,. ............. 
I 
~ ------------------------------------I S "I VE = I 
I DUMMY=PUT(l2 930 .) 
I UU~MY= PAS (l7 62 760'j .) 
---------------------------------------I 
I 
I 5o I 
I 
I 
I 
104 ++++++++ co, 1 r I NUE: 
I 
I SAVE =700 . I 
-~----------------·---------------------· I 
54 
56 
49 
I 
l 
I 
I 
I 49 
* 
* 
I 
I 
-----------------------------------------I DU~MY=PUT {l2 9 30.) I 
-~----~----------~-· - -- ---------------l 
I 
I 
* 
. 
* 
I F 
( IC l 
* 
0 
* 
* 
* 
* 
* 
. 
* 
+ 
I 
I 
I 
r 
------.-.--
I I 49 I ':>8 
I DCQM?=G~T (l 0530 .) 
I SCOMP=GET(l2 930 .) 
I 
I 
I 
-------·----------------------------~--I 
I 
I ':> 8 I 
-------------------------------------I ZB 
I IC 
=RC!J{l.} 
=l 
-------------------------------------I 
GO TC ( ~4 , 58 , 55 , 58 ),ICT O 
I 
I 
SE~UtNCE CHECKING ROUTI ~c 
I 
55 
58 
o l 
62 
4 
I 
I 
l 
I 
I 60 
I 
I 
1 
I 62 
* 
l 
I 
I 
* 
* IF * 
*(SC O~P-G CT(l2 930 . ))* 
* 
. 
* 
* * 
* * 0 I + 
I 
I 
I 
I 
... ;w,._,__,.., 
I 6 1 I I 6 0 I 
_,_ ___ Rflla 'Wl" 
* 
l 
I 
* 
IF 
*( PCO~P-GE T{l0 530 . ) )* * * 
* 
* 
* 
0 
I 
* 
63 
* 
* I 
I 
I 
+ I 
SECUt- CE E~ROR RCUTI ~E 
*** PRI \JT 4 
~U~MAT(l 4HSEQUENCE ERROR) 
PJ\USE 
1 
-----·--------------------- -------I I C =C I 
------------------·---------------------I 
I 
5 3 
I 
56 
b3 
OATA COLLECTION ANO SUMMARIZATIO N LOOP 
--------------------------------- ----I SAV'c =l. 
I LU~MY=PUT(2 80 10.) 
I DUM~Y=PAS(l2922929.) 
I DU~MY=PAS(l7127102.J 
I OATA1=133.4 ' 
I CATA2=2 37.4 0 
I DATA3=13317 504 . 
I DATA4=17 923 708. 
I I DPT =Gf T(l213 0 .) 
- ----------- ---~----------------~------
+ OU 
++++.++++++ 10~ 
I 
I 
+ + I=l, 5 
+ 
+ 
+ 
+ 
+ 
I 
I 
I 
* • 
+ 
+ 
+ 
+ • * IF *. 
+ * ( U 1 P {CATA3 )) * 
+ I * • 
+ I * • 
+ I * • * 
+ - I O I 
+ ~ ........... 
+ I 64 I 
+ ,.q.--... .... ---
+ 
+ 
+ 
I 65 I 
• * I 
* I 
I 
+ I 
64 + 
+ 
+ 
+ 
+ 
+ 
+ 
I ARG =OATAl+lOO. I 
I XX :::r;fT ( CATAll* GrT {l71 02 .)+. 5 I 
I DU~MY=PUT(A RG) I 
I ACXX =ACXX+XX I 
-------------------------------------~ -I 
I 
57 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
66 + 
+ 
+ 
+ 
b7 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
68 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
70 + 
+ 
+ 
+ 
I 
I 
I 
I 
* 
* 
* 
I 
I 
r 
* IF 
* 
* ( GET(lJATAl)) 
* • * 
* • * 0 I 
* 
* 
+ 
I 
I 
I 
I 
... P,lJlllt-1 --
- _.. ___ __ 
.. -. ... -s.-... 
I 66 I I 67 I I 66 I 
-------· 
I 
---------------~----------------------·-I NZP =NlP +l 
I XY =((XX/GfT(l0931. ))* 96 .)+. 05 
I DUtJ ,Y=PUT ( DAT.AZ l
I ACXY =ACXY+XY 
I IIJJ =GETl12710.J+l. 
I 
I 
I 
I 
I 
--------------· -- -----------------------
58 
DETERMI NATI ON OF SPECIES CLASSIFIC ATI ON CATEGORY 
GO TO ( 68 ,6 8 ,6 9 ,70,70,71,71,71,71,7 2 ),IlJJ 
l 
I SUMS(l,1) =SUMS(l,ll+XX 
I SU~Sll,2) =SUMS(l, 2 )+XY 
I PLCTA(ID!JT,1) =PLOTA{IUPT,ll+XX 
I PLCTB(IDPT,11 =PLOTB(I DPT,l)+XY 
-~-------------------- ------------I 
I 
I 69 l 
----.----
I 
---------------~--I SUMS(2,1) 
I SUf"lS( 2,2) 
l 
=SUMS(Z,l)+XX 
=SUMS(2, 2) +XY 
I 
I 
I 
I 
I 
I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
71 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
72 + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
69 + 
+ 
+ 
+ 
+ 
+ 
+ 
65 + 
+ 
+ 
+ 
73 + 
+ 
+ 
I 
I 
------- --------------------------------I PLOTA(I DPT,2) 
I PLOTB( I OPT,2) 
I 
I 
I 69 I 
___ ._......... 
=PLOTA(IDPT 1 2)+XX 
=PLOTS( I DPT,2)+XY 
I 
1 
---·-------------------------------------I SU~S(3,1) =SU~ S(3,1l+XX 
I SUMS(3,2) =SUMS(3,2)+XY 
I PLCTA(IOPT,3) =PLCTA(IDPT,3)+XX 
I PLUTB(IDPT,3 ) =PLOTB(IDPT,3l+XY 
I 
I 
I 
I SU~S(4,ll =SUMS(4,1)+XX 
I SU~S (4,2) =SU~S(4,2)+XY 
I PLCTA{I DPT,4 ) =PLOTA{IOPT,4)+XX 
I PLCTB(IOPT ,4) =PLOTB(IDPT,4)+XY 
I 
I 
I 
I 
r 
I 
I 
I 
------~----~--------------------------I 
1 
I 73 1 
........ --.. ~
-----------------------·--~------------I DUMMY=PAS(DATA4l I 
~----------------------------------- --1 
------- -------------------------------I OATAl=nATA1+8.0 
____ .,.._ .... _,.._al ____ .-'. _____ .., _____ .. ____ . _______ ...,_. .. ____ ._ 
I 
59 
I 
I __ " ______________________________ ------
DATA2=DATA2+8.0 
DATA3=DATA3+800000. 
DATA4=0ATA4+800 . 
I 
I 
I 
10? ++++.++++I IOPT =IDPT + l 
)2 
9 1 
* I 
* I 
I 
I 
'11U~--CIII 
I qo 
- ~-~-----------------------------------
. 
-
I 
* 
I 
I 
I 
* IF 
* 
(ICT0-3) 
* 
* * 
0 I 
* 
* 
I 
* 
* 
+ 
I 
I 
I 
I 
------~---
I 90 
--~--.-.a.V'l 
i(, 
I 
I 
* 
IF 
*(GE.T(l29,0.l 
I * 
[ 
I 
I 
_____ _.  
I ', 0 
* * 
U I 
I 91 
* 
. 
200.) 
* 
. 
* 
I 
* 
I 
I 
+ I 
. ---------
90 I 
u. .. 
-- ___ , ____ ----------·----------------
ou~~Y=PAS(l7622903.} 
••<1 •- .. ._ .-c.,.a:m1<.-aa.--..•~••--~a:cm-.-----.a:.-.,,.,, ~ ,•a:••-. .. .,.. 
PUNCf DATA T~ANSFORMAT[ON CARDS 
60 
90 
74 
75 
60 
76 
* 
I * 
I 
I 
1 
a- ______ ,.. ... 
I 74 I 
. 
* 
* 
I 
I 
I 
* * IF ( rs 1 l 
* * 
0 I 
I 75 I 
____ Ul ...... 
. 
* 
. 
* 
* 
* 
I 
I 
I 
+ I 
-----------------------------------------I OU fv' t-1 Y = PC H ( 2 • ) 
-------------~----------------- ------
* 
I * 
1 
I 
I 
~-Ml ........ 
I 60 I 
... -.. --... 
* 
* 
I 
I 
I 
* * IF 
( ZR l 
* * 
0 
_,_._. ____ ..._ 
I 59 I 
__ ._._ .. ___ 
* 
. 
* 
. 
* I 
* 
1 
I 
+ I 
-1a-.; ... ,__,._.. 
I j I 
---
SPECIES SU~MARY ROUTINc 
I * 
1 
I 
- I 
I 7c I 
* 
* 
I 
I 
-1:-
* 
IF 
( I S2 l 
* * 
0 I 
Ml!!ak-111'£:0l·~-
l 77 
fll!a"tlall' ... 98; .. IK'~. 
I 
* 
. 
* 
. 
* 
I 
* 
I 
I 
+ I 
_.., .. __ *"'.., 
I 76 I 
~--...-li9awWJI~ 
I 
----------------·---·--------- -------I SA VE =2. 1 
61 
7 7 
I 
I 
I DU~MY=PUT(38010.) 
I DU~MY=PAS(22932929.) 
I PQ =NTP 
I DU~MY=PUT(3354 0 .) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
SAVE =i'JZP 
DU~~Y=PUT(3403 0 .) 
SAVE =ACXX 
DUMMY=PUT(3466 0 .) 
SAVE =ACXY 
DU~MY=PUT( 3525 1.) 
SAVE =ACXX/P Q 
DU~MY=PUT(36 04 4.J 
SAVE =.ACXY /P Q 
OU~MY=PUT(36 844 .) 
PUNCI-' PEC I ES SUMMA Y CARDS 
I 
* 
I DUMMY=PCH(3.) 
-----------~-------------------------I 
- ---------------------------------I t, Z P =O. 
I ACXX =O.O 
I ACXY =O.O 
I 
I 
I 
----------------------------------·----~ 
* 
I 
I 
I 
* * • 
IF ( z P, ) * . 
* 
I * • • * I 
I * 
I * • * I 0 I 
..... --151'-trW 
I 9.3 I I 79 I 
I 
• * I 
I 
+ I .... ____ .,._ 
I 79 I 
--~-----
62 
cu 
7g 
78 
8 1 
I 
I 
I 
* * 
. 
IF 
*( SCOMP-GE T(l 29 30.l )* * * 
I 
* 
. 
* 
I 
I 
* 
. 
* 
I 
I 
* 
. 
* 
I 
I 0 I + 1 
..., --·--.-
______ ,. __
.-.aa ......... ~ 
I 7g I I 7 8 I I 7 9 I 
___ ._ _ _.._ ... 
-------- ----~---.. 
I 
. ------------- -------------------------I SCOMP=GET(l 29 3 0 .) I 
I 
I 
1 
* * 
* 
IF 
* 
. 
*( PCO~P-GF T( l0530 .) )* 
I 
* 
. . 
* 
r 
I 
* 
. . 
* 
I 
I * . * I 
I () I + I 
---
,.._ _.,. .......... l"W 
-----
I 78 I I 58 I I 7 8 I 
- --- ---
__ .., 
-.-----
1 
I 
* * 
-1:· I F 
* 
* 
( I S 3) 
* 
1 * * I 
I * . . * I 
I 
* * 
r 
I 0 I + I 
_ ............... 
_____ ,.-.i _ 
.. a: • .,,.JI>_ • 
I 8 1 I RO I I 8 1 I 
------ --
. .,....,,,...,. 
_..,.,iia: ___ a;l! 
PUNC~ SUMMARY ROUTI NE 
I 
-·--------------- ----------------- ----I Xl4 =O. O I 
I 
I 
I 
I X24 =O.O 
I PQ =NTP 
I SAVE =3. 
I OU~MY=PUT(48010.l 
I SAVE =4. 
I DU~MY=PUT( 3 8010.) 
I OUMMY=PAS(2154151 5 .) 
I DUMMY=PAS(21551515.) 
I DATA5=42 270 . 
I OATA6=42 952 . 
"-------------------8-------------------I 
I 
+---... --~.--Ml--al,_+ 
+ 
++++.+++t++ 
+ 
+ 00 
10 6 
+ I=l,4 + 
+ 
+ +----------------.--+ 
+ I 
+ I 
+ ~----------------------------------------I SAVE =SUMS(I,1) I 
I 0Ut>'MY=PUT( OATA5 ) I 
I SAVF =SU1'1S( I ,2)/ PQ I 
I ou~r Y=PUT( DATA6) I 
I Xl4 =Xl4+S U S ( I ,1) I 
I X24 =X24+SUMS(I,2) I 
I O~TAj= QATAS+l4 00 . 0 I 
+ ·----------- -------------------------+ I 
+ ------------------------------------ -- - -106 ++++++++I LATA6=DATA6+140 0 . 0 I 
I SAV[ =Xl4 [ 
I DU/>IMY=PUT( 536 7 0 .) I 
I SAVf =X24/PQ I 
I CU~MY=PUT( 54352 .) I 
I S~VE =SUMS(l,ll+SUMS(3,l) I 
I DU~MY=PUT( 522 70.) I 
I SA VE =(SU fvlS(l, 2 )+ SUf'-1S(3 ,2))/P Q I 
I OUMMY=PUT( 52952 .) I 
I SAVE =SU MS (1,1) +SU MS ( 3, 1 )+S UMS ( 4, l) I 
I DUMMY=PUT( 55070 .) I 
I SAVE =ISLJ"1S(l,2)+Sl.1'11S{3,2l+SU MS(4,2)) I 
I /P Q I 
I DU~MY=PUT( S5 752.) 
I 
I 
------~-------------------
64 
80 
82 
PU1 Cl- PASTURE SUMMARY CARDS 
..... ____ _ 1Mia::lii,!';l' ______ .8'11" ______________ ~ ___ ..... ., ...... _... .... 
I DUMMY=PCH(4.) 
I DUMMY=PCH(5.) 
I 
I 
- -~~~-----~-~--~~ ~---~-~~-- ~--------~ 
I 
PLOT SUM~ARY ROUTINE 
I 
I 
. 
* * 
. 
. 
* 
IF 
* 
* 
( I S4 l 
* 
I 
* 
ii- I 
I 
* 
. . ii- I 
I 
* * 
I 
I 0 I + I 
----
... 
---..--·-----
...., ..... ---=-
I 82 l I 83 I I 82 I 
-~-_, ..... ~ .. ,. ..... 18_ ------1:fW,Wq, 
I 
-- ------------~--------------------I SAVE =5. 
I DU~MY=PUT(68010.) 
I DU~MY=PAS( 2 156 151 5 .) 
I I OUT =~T +~~P (I DENT) 
I 
I 
I 
I 
--------------------------------------
+ 
+ 
++++++++++ 
+ + 
I 
I 
--~------------ + 
DO 
107 
I=l,IOUT 
+- ----..--------fM .. + 
I 
I 
+ 
+ 
+ 
___ ft _________________________________ _ 
I OATA8=627.7 0 
I DATA9=634.52 
I SAVE =I 
I DUMMY=PUT(o18 30 .) 
I 
I 
I 
I 
I 
65 
+ 
+ 
+ 
+ 
+ + 00 
I 
I 
++++.++++++ 10 8 
J=l,4 
+ 
+ 
+ + + 
+-----Ml-a:ai--~~+ 
I 
I 
I SAVE =PLOTA(l,J) 
I DU~MY=PUT( OATA8) 
I SAVE =PLOTB(I,J) 
I DUMMY=PUT( OATA9) 
I DATA8=DATA8+14.0 
-------~------ ----------------------~-I 
+ ·----------~---------------------------
66 
108 ++++++++,I OATA9=DAT1\9+14.0 I 
+ 
+ 
I 
+ PUNC~ PLOT SUM~ARY CARDS 
+ 
+ 
+ 
--~--~ --~~~-~-------~~~-~--~-~~-~---~--107 ++++++++I OU~MY=°CH(6.) I 
8 3 
----------------------------------------
I ·,JITIALIZATION ROUTINE 
+ 
++++,++++++ 
+ + 
+ 
+ 
+ 
I 
+ ...... .-f!!ll".'I_J!III _____ + 
co 
109 
I=l,4 
+ - JMI-~-------.. + 
I 
I 
+ 
+ 
+ 
+ 
-----------------------·-------------I SUMS (I, 1 ) =O. 
I SUt--S(I,2) =O. 
I 
r 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
__________ L _____________________________ _ 
I 
I 
+-----------""------+ 
+ co + 
++++.++++++ 109 
+ + J=l,100 
+ +~~-~-~~~~~-
+ I 
+ I 
+ 
+ 
+ 
+ 
+ 
+ 
-----------------------------------------I PLO TA( J, I l =O. I 
-------------------------------~-------~ 
+ 
+ 
+ 
I 
I 
+ ------------------·-----------------w----109 ++++.++++ I PLO TB ( J, I) =O. I 
85 
84 
fND 
I 
IF LAST CARO HALT, IF NOT CONTINUE PROCESSING 
I 
I 
* * 
. 
. 
* 
IF 
* 
* 
( ZB ) ·II-
I 
* 
. . 
* 
I 
I -1(• . 
* 
I 
I 
* 
. 
* 
I 
,.. I 0 I + I 
___ n, _______ 
_ ___ ._...... ., __ i.- ____ 
I 84 I I 85 I I 85 I 
519 .. ,.. .... ,._ ... '9 ... 4iil,...a:aF. 
.,.. __________ 
I 
- ---------·---- --------------------I PCOMP=GET(l0530.) 
I IDENT=IDENT+l 
I NTP =~TPP(IDENT) 
I 
I 
I 
- ---------------------
PAUSE 
I 
I 
I 58 I 
I 
I 50 I 
........ ~ .., .. 
67 
68 
Appendix J 
Sample Problem 8o x 8o Listing 
SAMPLE PROBLEM 
CONTROL CARD NO. 1 
0001 1 1 1 1 3 
CONTROL CARO NO. 2 
0010 0000 
CONTROL CARD NO. 3 
0009 
CONVERSION TABLE 
AGTH 017 
"''t-SP 126 
PHAL 145 
ACLA 505 
C,4H l 616 
Ul-:t\ I 6 43 
HAFL 700 
PCT r-'\J tj 11 
AFCRB 900 
I • PUT DATA 
0730 10 048640723CtCOO lAGT R 
0730100486 40723W ES006AG TR 
U730 1004 86 40723 CEC00 1MESP 
0730 1004 86 40723CEC 00 1PHAL 
07i0 10 048640 723W~S006PHAL 
073G l0048640723CEC001ACLA 
0730 10 0486 40723 WES006ACLA 
071C l004 86 40723 W~S006CAHI 
0730 10 048640 723 CEC00 1DEB I 
0730 1004 8640 723WES006HAFL 
0730 10048640723 DEC00 1POT E 
0 73 0100486 40723 WES006PO TEN 
0730100486 40723DEC001AF ORB 
0001 
0015 
0001 
0003 
0001 
0001 
0001 
0030 
0000 
0005 
0045 
0025 
0000 
0005 
0005 
0000 
0000 
0001 
0001 
0002 
0000 
0000 
0000 
0015 
0030 
0001 
0015 
0010 
0000 
0000 
0004 
00 0 1 
0001 
0000 
0000 
0000 
0070 
0035 
0001 
0002 
coos 
0000 
00 00 
0000 
0001 
0001 
0000 
00 00 
0000 
0020 
0042 
0002 
69 
0003 
0005 
0000 
0000 
0001 
0001 
0003 
0005 
0001 
0000 
0065 
0040 
0001 
40 
40 
39 
39 
~) 9 
23 
23 
25 
23 
?3 
30 
30 
23 
SAMPL[ OUTPUT 
073010048640723CEC001AGTR 017000000180C0200500006Cl300001C0260C01003440 
073010048640723¼ESOC6AGTR 01 70006 01300002005000040C90G00 200500002005040 
G73010048640723CECOU1MESP 1260000 0017CCOOOOlOOOOCOO lOGOOOOOlOOOG0001039 
0 73010048640723C ECOC1PHAL 145000100330000001000000010000000100000001039 
07301004864072JWES006PHAL 145000000170000001700020041000000100000001739 
0 7301G048640723 CcCOOlACl~ 50500000014000000 14000 00014000000 140000001423 
073010048640723~ES006ACL4 S0 50000C G14CCC000190000 0U l4 C00000 1400010023?3 
073010G48640723wfSOC6CAHI 6 16000801600000001000000010000000100001003~25 
073010048640723CECOOlrERI 643000000100000001000000010000000100000001423 
073010048640723~ESOC6HAFL 70000010033000000l00000001C000000100000001023 
073010048640723DECOOlPOTc~811001402800005010000210430000601300020040030 
073010048640723~ESOC6POTEN811000801600009019000110220001302620012025030 
073010048640723CECOC1AFORB900000000100000001400000014000000190000001423 
073010048640723WESOG6AGTR 0 17 0010 0100000310062840003140000628499 
073010048640723CECOC1MESP 126 OOlC 0010000020005800000289000058049 
073010048640723~ESOC6PHAL 145 0010 005000008001784000089000017849g 
073010048640723wtS006ACLA 505 0010 0100000070016020000799000160299 
073010048640723~eS006CA~l 616 0010 0020000110022520001125000225249 
073010048640723C~C001DCBI 643 0010 0010000020005480COG27300C054849 
073010048640723~ES006HAFL 700 0010 0010000030007320000365000073249 
073010048640723~ES006POTEi~811 0010 0100001210242240012110002422499 
07301004-8640723CtCOClAFORB900 0010 0040000030007320000365000073249 
073010048640723C00004300086500GOOOOOOCCOOOOOOC0146002936100000030C00732 
013010048640723cooo1 agoo3ao 110000193003a1440000193003s144 
073010048640723C01 00000030006934000000000000000000015003047400000000001004 
073010048640723002 0000003000 7014000000000000000000006C012474COOOC000001464 
073010048640723CG3 OOOOCC700150140000000000000000000220045474000C0000001464 
073010048640723004 0000002000461400000000000000000000 7001547400000000001925 
073010048640723C05 00000020005414000000000000000000021004293400000000001464 
073010G48640723C06 000000 700147 8900000000 0000000000018003677900000000000000 
073010048640723007 OOOOOC30006789COOOOOOOOOOOOOOC00011002293900000000000000 
073010048640723008 00000060013129000000000000000000012002547900000000000000 
073010048640723CG9 00000030006009000000000 000000000014002967900000000000000 
073010048640723Cl0 00000030006789000G00000000000000015003 189900000000000000 
l 
1 
1 
1 
l 
1 
1 
1 
1 
l 
l 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
4 
5 
5 
5 
5 
5 
5 
5 
5 
c5 5 
5 
71 
Appendix K 
Labeled Output 
Raw Data 
DK PAST- PLOT DATE 
NO URE SIZE YR MO DY 
7 301 004.8 64 7 23 
EXM PLOT SPECIES PLOT PLUS 0 PLOT PLUS 1 PLOT PLUS 2 PLOT PLUS 3 PLOT PLUS 4 DRY 
NO ALPHA NUM GRAMS GRAMS GRAMS GRAMS GRAMS WT. 
DEC 1 AGTR 0001. 0005. 0015. 0002. 0003. .4o 
WES 6 AGTR 0015. 0005. 0010. 0005. 0005. .40 
DEC 1 MESP 0001. 0000. 0000. 0000. 0000. .39 
DEC 1 RIAL 0003. 0000. 0000. 0000. 0000. .39 
WES 6 PHAL 0001. 0001. 0004. 0000. 0001. .39 
DEC 1 ACLA 0001. 0001. 0001. 0001. 0001. .23 
WES 6 ACLA 0001. 0002. 0001. 0001. 0003. .23 
WES 6 CARI 0030. 0000. 0000. 0000. 0005. .25 
DEC 1 DEBI 0000. 0000. 0000. 0000. 0001. .23 
WES 6 RAFI 0005. 0000. 0000. 0000. 0000. .23 
DEC 1 POTEN 0045. 0015. 0070. 0020. 0065. .30 
WES 6 roTEN 0025. 0030. 0035. 0042. oo4o. .30 
DEC 1 AFORB 0000. 0001. 0001. 0002. 0001. .23 
~ 
Data Transformations 
DK PAST- PLOT DATE 
NO URE SIZE YR MO DY 
-
7 301 004.8 64 7 23 
EXM PLar SPEXJIES PLOT PLUS 0 PLOT PLUS 1 PLOT PLUS 2 PLOT PLUS 3 PLOT PLUS 4 DRY CD 
NO ALPHA NUM GRAMS LB/AC GRAMS LB/AC GRAMS LB/AC GRAMS LB/AC GRAMS LB/AC WT. NO 
DID 1 AGTR 17 0000. 0018. 0002. 0050. 0006. 0130. 0001. 0026. 0001. 0034. .4o 1 
WES 6 AGTR 17 0006. 0130. 0002. 0050. 0004. 0090. 0002. 0050. 0002. 0050. .4o 1 
DEC 1 MESP 126 0000. 0017. 0000. 0010. 0000. 0010. 0000. 0010. 0000. 0010. :;.39 1 
DEC 1 PHAL 145 0001. 0033. 0000. 0010. 0000. 0010. 0000. 0010. 0000. 0010. .39 1 
WES 6 PHAL 145 0000. 0017. 0000. 0017. 0002. 0041. 0000. 0010. 0000. 0017. .39 1 
DEC 1 ACLA 505 0000. 0014. 0000. 0014. 0000. 0014. 0000. 0014. 0000. 0014. .23 1 
WES 6 ACLA 505 0000. 0014. 0000. 0019. 0000. 0014. 0000. 0014. 0001. 0023 • • 23 1 
WES 6 CAHI 616 0008. 0160. 0000. 0010. 0000. 0010. 0000. 0010. 0001. 0035 • • 25 1 
DEC 1 DEBI 643 0000. 0010. 0000. 0010. 0000. 0010. 0000. 0010. 0000. 0014. .23 1 
WES 6 HAFL 700 0001. 0033. 0000. 0010. 0000. 0010. 0000. 0010. 0000. 0010. .23 1 
DEC 1 POTEN 811 0014. 0280. 0005. 0100. 0021. 0430. 0006. 0130. 0020. o4oo. .30 1 
WES 6 POTEN 811 0008. 0160. 0009. 0190. 0011. 0220. 0013. 0262. 0012. 0250. .30 1 
DEC l AFORB 900 0000. 0010. 0000. 0014. 0000. 0014. 0000. 0019. 0000. 0014. .23 1 
~ 
Species Summary 
DK PAST- pr.u0T 
NO URE SIZE 
7 301 004.8 
EXM PLOT SPECIES TOTAL NON-ZERO 
NO ALPHA NUM Pwrs PLOTS 
WES 6 AGTR 17 10. 10. 
DEC 1 MESP 126 10. 1. 
WES 6 PHAL 145 10. 5. 
WES 6 ACLA 505 10. 10. 
WES 6 CARI 616 10. 2. 
DEC 1 DEBI 643 10. 1. 
W,ES 6 HAFL 700 10. l. 
WES 6 POTEN 811 10. 10. 
DEC l AFORB 900 10. 4. 
DATE 
YR MO DY 
64 7 23 
TarAL TOTAL 
GRAMS LB/AC 
--
31. 628.4 
2. 58.0 
8. 178.4 
7. 160.2 
11. 225.2 
2. 54.8 
3. 73.2 
121. 2422.4 
3. 73.2 
AVERAGE 
GRAMS 
3.14oo 
.2890 
.8900 
.7990 
1.12.50 
.2730 
.3650 
12.1100 
.3650 
AVERAGE 
.li!}j_AC 
62.8499 
5.8o49 
17.8499 
16.0299 
22.5249 
5.4849 
7.3249 
242.2499 
7.3249 
CD 
NO 
2 
2 
2 
2 
2 
2 
2 
2 
2 
--J 
+--
GRASSES 
SUM GRAMS LB/AC 
43. 86.50 
SUMS OF 1+3 
SUM GRAMS LB/AC 
189. 380.11 
Pasture Summary 
DK 
NO 
7 
SHRUBS 
SUM GRAMS LB/AC 
o. .oo 
PAST-
URE 
301 
PLOT 
SIZE 
004.8 
DATE 
YR MO DY 
64 7 23 
FORBS 
SUM GRAMS LB/AC 
146. 239.61 
ANNUALS GE 
SUM GRAMS LB/AC 
3. 7.32 
Pasture Summary 
DK 
NO 
7 
PAST-
URE 
301 
SUMS OF 1+2+3+4 
SUM GRAMS LB/AC 
193. 387.44 
PLor 
SIZE 
004.8 
DATE 
YR MO DY 
64 7 23 
SUMS OF 1+3+4 
SUM GRAMS LB/ AC 
193. 387.44 
CD 
NO 
3 
CD 
NO 
4 
j 
PLOT GRASSES 
NUM. SUM GRAMS LB/AC 
1 3. 69.34 
2 3. 70.14 
3 7. 150.14 
4 2. 46.14 
5 2. 54.14 
6 7. 147.89 
7 3. 67.89 
8 6. 131.29 
9 3. 60.09 
10 3. 67.89 
Plot Summ~ _Y(I) 
DK PAST- PLOT DATE 
NO URE SIZE YR MO DY 
7 301 004.8 64 7 23 
SHRUBS FORBS 
SUM GRAMS LB/AC SUM GRAMS LB/AC 
o. • oo 15. 304.74 
o. .oo 6. 124.74 
o. .oo 22. 454.74 
o. • oo 7 • 154.74 
o. • oo 21. 4-29.34 
o. .oo 18. 367.79 
o. .oo 11. 229.39 
o. • oo 12. 254.79 
o. • oo 14. 296.79 
o. .oo 15. 318.99 
ANNUALS 
SUM GRAMS LB/AC 
o • 10.04 
o. 14.64 
o. 14.64 
o. 19.25 
o • 14.64 
o. .oo 
o. .oo 
o • .oo 
o • .oo 
o. .oo 
CD 
NO 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
---.J (J\ 
